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Introduction
• 2 sides: Understand the Standard Model before looking for BSM

– Standard Model side: Controlling the “Drell-Yan”
• Uncertainties:

•  PDF:

• theory

• experimentation

• Factorisation and renormalisation scale

• Higher order corrections:
• QCD NLO (NNLO)

• EW NLO

• EW logs

   . Doreen W, Fulvio P, Stefano P, Stefano M, Claire S-T, Samir F, Johann K, Nadia A, Valerie H. 

! Draw the uncertainty band of SM prediction and any deviation of this band signs new physics

– Exotic side
• Many models

• S-channel resonances: Z’ ZH,ZKK G

• Virtual exchange of gravitons 

• Leptoquarks, Leptogluons, Heavy scalars...

• Disentangle the models:

• Invariant mass spectrum, angular distributions, parameter measurements...

• Greg L, Samir F, Edward B, Rohini G, Gregory M, Marcel V, Saurabh R, Claire S-T, Valerie H, 
Tim T, Kevin B, Meena M, Michel H.

• Dileptons in KK: Edward B.

• EW fits: 

• Maarten B, Marie L, Henri B,  



Projects at les houches
• Controlling the Drell-Yan

• Defining the strategy (ll+X, ll+vetoes...?): Samir
+Claire

• Combining QCD & EW MCs for the Drell 
Yan: code from Fulvio, Doreen (Samir, Claire...)

• Including beyond EW NLO corrections in 
MC: Doreen, Fulvio, Stefano

• Exotic

• Disentangling models:  Greg et al 

• EW Fits: Saclay



ee or ee+X
• eejj as a background/part of NNLO (QCD) 

for ee

• effect of vector boson emission

• ll + jet,Etmiss veto or ll+X ?

• Produced with MadGraph: 500k (eejj) + 
50k (ee) event

• mee > 100 GeV, |  e,j |< 3, Delta(R)jj > 0.3

• cross sections and 1st surprise:  

• ee:30.1± 0.1(pb),   eejj:15.52± 0.02(pb)

η



Contributios to the 
cross section









pp->ee
pp->eejj

Problem



Using the EW and QCD Tools

QCD EW

• Lot of MC tools including QCD and EW corrections exist

• Resembled in the W production study (Piccinini et al)

• Get the tuned software and redo the exercise for neutral D-Y



Combining EW and QCD corrections

Fulvio



Results on the charged Drell-Yan

• Study done for both 
Tevatron and LHC

• PDF and energy scale 
uncertainties estimated

• QCD, EW, QCD+EW 
effects copared and 
estimated

• Fulvio and Doreen will 
provide us tuned 
software and we will be 
redo the exercise



EW corrections beyond NLO

Do we need to include them ?



EW corrections beyond NLO (II)

F. Piccinini, D. Wackeroth, S. Pozzorini



EW corrections beyond NLO (III)

F. Piccinini, D. Wackeroth, S. Pozzorini
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disentangling the Exotic models
• Table of signatures

Model Effect Next step

GRS ! = 0, N " 0 Look in diphotons; look for BH, second 
resonance

ZKK ! " 0, N " 0 Correlate the interference dip with the 
peak cross section

Z’ ! = ?, N " 0 Cu/Cd fit – get Tim Tait to work!

ADD ! " 0, N = 0 Look in diphotons; look for BH

#T/$T ! = 0, N " 0 Look in W+jj channel; send Ken 
flowers; send Gordy a card

LQ’s, RPV ! " 0, N = 0 Look for pair LQ production in lljj; 
generic search for RPV SUSY

Compositeness ! " 0, N = 0 Look in diphotons; correlate 
dielectrons and dimuons; look in dijets
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Comments
• Amplitude vs. cross section fit:

– Fitting amplitudes is theoretically cleaner

– Extracting amplitudes may be experimentally 
challenging, especially due to NLO effects; need to 
study

• Cu/Cd approach: 

– Promising

– Need to understand limitations

– How important is V-A and IS/FS helicity?

– Attempt to put TC on the Cu/Cd plane


